Developmental and activity-dependent genomic occupancy profiles of CREB in monkey area V1.
The mammalian neocortex displays significant plastic rearrangement in response to altered sensory input, especially during early postnatal development. It is believed that cyclic AMP-response element-binding (CREB) plays an important role in orchestrating the molecular events that guide neuroplastic change, although the details of its genomic targets during normal postnatal development or in response to sensory deprivation remain unknown. Here, we performed CREB chromatin immunoprecipitation (ChIP) from monkey area V1 tissue and hybridized enriched DNA fragments to promoter microarrays (ChIP chip analysis). Our goal was to determine and categorize the CREB regulon in monkey area V1 at two distinct developmental stages (peak of critical period vs. adulthood) and after 5 days of monocular enucleation (ME) at both ages. Classification of enriched candidates showed that the majority of isolated promoter loci (n = 795) were common to all four conditions. A particularly interesting group of candidates (n = 192) was specific to samples derived from enucleated infant area V1. Gene ontology analysis of CREB targets during early postnatal development showed a subgroup of genes implicated in cytoskeleton-based structural modification. Analysis of messenger RNA expression (quantitative real-time-polymerase chain reaction) of candidate genes showed striking differences in expression profiles between infant and adult area V1 after ME. Our study represents the first extensive genomic analysis of CREB DNA occupancy in monkey neocortex and provides new insight into the multifaceted transcriptional role of CREB in guiding neuroplastic change.